We compared 53 patients with dengue shock syndrome (DSS) who received preventive transfusions with 53 who did not. Significant differences in the development of pulmonary edema and length of hospitalization (P < .05) and none in hemorrhage (P = .136) were observed. Preventive transfusions did not produce sustained improvements in the coagulation status in DSS. (J Pediatr 2003;143:682-4) 
D
engue hemorrhagic fever (DHF) and Dengue shock syndrome (DSS) is characterized by increased capillary permeability, thrombocytopenia, and coagulopathy. Several workers have observed that the severity of thrombocytopenia does not predict bleeding, 1, 2 and that other factors such as platelet dysfunction 3 and a prolonged duration of shock leading to potentiation of the disseminated intravascular coagulation state may play important roles. 1 There are no clear guidelines on the role of transfusions of platelet concentrates (PC) and/or fresh frozen plasma (FFP) in DHF/DSS. Nonetheless, these have been prescribed for many DHF/DSS patients with thrombocytopenia and coagulopathy, in an attempt to prevent bleeding. There is, however, no evidence to support that transfusions are of any benefit. The risks of these therapies are fluid overload, prolonged hospitalization, and blood-borne infections. Hence, the liberal use of blood products in the treatment of DSS creates a real danger to the patient, in addition to the unnecessary cost and an incorrect focus in the treatment.
Before 1997, our practice was to give transfusions of PC and FFP for DSS in the case of platelet counts less than 30 3 10 9 /L and coagulopathy. This practice was stopped in 1997. We therefore are able to evaluate the effect of this change in transfusion practice in DSS patients.
METHOD
We reviewed cases of confirmed DSS 4 with admission to the Department of Pediatrics, University of Malaya Medical Centre, Kuala Lumpur, between January 1991 and May 2000. Patients admitted between 1991 and 1996 were compared with those in 1997 and 2000 (period groups). These patients were again divided into group 1, which received transfusions of either PC and/or FFP, and group 2, which did not receive any blood products (treatment groups). Patients with significant bleeding, evidenced by a low/normal hematocrit at the time of admission were excluded. Percentage increase in hematocrit was the percentage of highest rise in hematocrit over the hematocrit at discharge. Outcomes measured were total fluid balance at 48 hours from onset of shock, duration of thrombocytopenia (platelet count <100 3 10 9 /L), incidence of pulmonary edema as indicated by presence of rhonchi/crepitations or radiologic evidence or pink frothy secretions, incidence of hemorrhage, and length of hospitalization.
We also studied the effects of the transfusions of PC and FFP on platelet counts, prothrombin time ratio (PTR), and partial thromboplastin time (PTT) during the 48 hours from the onset of shock. Median percentage change in platelet count was the median of the post-transfusion platelet count divided by pre-transfusion level 3 100. Median percentage improvement in PTR and PTT were the median of the pretransfusion level divided by the post-transfusion level 3 100. A value of 100% means no change in the parameter, whereas a value of above and below 100% means an improvement and deterioration, respectively.
Statistical Analysis
Data was managed with SPSS statistical package version 10.0.1 for Windows 1998 (SPSS, Inc, Chicago, Ill). Dichotomous measures were compared using the v 2 test or the Fisher Exact test where appropriate. The Mann-Whitney U test was used for continuous variables. A P value of less than .05 was considered statistically significant.
RESULTS
Fifty-three patients admitted between 1991 and 1996 and another 53 between 1997 and 2000 were eligible for analysis. The predominant virus strains were DEN-3 and DEN-2, respectively. Shock with hemoconcentration, thrombocytopenia, and coagulopathy were observed in all patients. Patients received boluses of 0.9% sodium chloride solutions during shock, with subsequent infusions adjusted in accordance with the serial hematocrit. 4 Blood products were administered according to the prevailing transfusion practice and at the discretion of the attending physician. Dextran and other colloids were not used. Table I shows that patients in the two periods were similar except for the transfusion of blood products and length of hospitalization (P < .05). Treatment group 1 had 60 patients (45 in period 1 and 15 in period 2); 15 received FFP transfusions only, 6 received PC transfusions only, and 39 received both, whereas treatment group 2 had 46 (8 in period 1 and 38 in period 2). The baseline characteristics of the two treatment groups were comparable. Significant differences were observed in the total fluid balance, incidence of pulmonary edema, and length of hospitalization (P < .05). There was no significant difference in the incidence of hemorrhage, which was mild in all cases. No fatalities were observed in these two groups of patients. Figure 1 shows that improvement in platelet counts, PTR, and PTT after transfusions lasted less than 5 hours. zBleeding that did not contribute to hemodynamic instability and did not require blood transfusions.
DISCUSSION
The reasons for transfusions of PC and FFP in this series of DSS patients were the abnormal laboratory coagulation profile and the prevailing transfusion practice. It could be argued that transfusions of PC and FFP prevented severe bleeding in treatment group 1. However, patients in treatment group 2, with a similar severity of DSS did not develop severe bleeding despite not receiving blood products. Even though the predominant viruses were different in the two periods, both DEN-2 and DEN-3 are associated with severe disease. 5 The main risk factor for severe bleeding in DSS, as analyzed in a previous study, was longer duration of shock. Thrombocytopenia and coagulopathy were not predictive of bleeding.
1,2 The prevention of hemorrhage in DHF/ DSS should be directed at early recognition of shock and its prompt correction rather than transfusions of PC and FFP.
Monitoring serial hematocrit, which reflects the degree of plasma leakage, rather than thrombocytopenia and coagulopathy resulted in reduced use of blood products, judicious intravenous therapy, a lower incidence of pulmonary edema, and a shorter length of hospitalization. Physicians who focused on thrombocytopenia and coagulopathy might prescribe multiple transfusions because of the temporary effect on platelet counts and coagulopathy, contributing to the increased total fluid balance. The platelet counts, PTR and PTT, improved after the period of vascular permeability, regardless of the transfusions.
CONCLUSION
Preventive transfusions did not produce sustained improvements in the coagulation status during the plasma leakage phase of DSS. Patients who were not transfused did not manifest severe bleeding when shock was adequately managed.
